risk. We linked data by using the provincial health card number as a unique identifier. Health card numbers were present in more than 99% of the records, irrespective of the database, and were encrypted to ensure confidentiality.
Administrative data have several advantages over community surveys or data derived from individual clinical settings. They provide accessible longitudinal data for an entire jurisdiction at relatively little cost, and both Health Canada and the Public Health Agency of Canada have used administrative data sets for chronic disease surveillance. 7, 8 Nevertheless, since these data were designed for billing purposes rather than disease surveillance, studies have measured accuracy over jurisdictions, over time and against other measures.
In reabstraction studies, the Discharge Abstract Database has an accuracy rate of 97%-99% for demographic data, including sex, type of treating physician, dates of hospital admission and discharge, and destination at discharge. 9, 10 In data from the Mental Health Outpatient Information System, the psychiatric diagnoses recorded showed significant agreement with the relevant items in standardized ratings completed by the treating clinician (Health of the Nation Outcome Scales).
11 For instance, patients with schizophrenia and other nonaffective psychoses recorded in the Mental Health Outpatient Information System had significantly higher scores for the Health of the Nation Outcome Scales item measuring delusions and hallucinations (t test with 410 degrees of freedom [t 410 ] -10.21), whereas those with depression had the highest ratings for deliberate self-harm (t 410 -4.42) and depressive symptoms (t 410 -6.32), and patients with anxiety had the highest scores for the Health of the Nation Outcome Scales item where anxiety symptoms are recorded (t 410 -3.97; all p values < 0.001).
Support for the validity of the Medical Services Insurance database comes from agreement across jurisdictions for the prevalance of morbidity with use of physicians' billing data. The prevalence of psychiatric disorders meeting the Public Health Agency of Canada's case definition, about 15%, was similar across Nova Scotia, British Columbia, Alberta and Ontario. 7, 12 Hospital admissions for these disorders, as captured by the Discharge Abstract Database, accounted for 0.5% of these patients; the remaining 99.5% were determined from billings by provincial physicians. Similarly, the prevalence of diabetes, according to the expanded National Diabetes Surveillance System (a prototype for a comprehensive system of chronic physical disease surveillance, which covers complications such as circulatory disorders and death), 8 was constant across Canada at about 5%. The standardized mortality ratios in 1999-2000 for diabetes, from data in the National Diabetes Surveillance System, were 2.10 for Nova Scotian women and 1.70 for NS men, compared with ratios of 2.10 and 1.90, respectively, within Canada's general population. Finally, although the administrative databases use ICD-9-CM diagnoses, mental health clinicians make their diagnoses using the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV).
13 Clinicians in publicly funded facilities attend DSM-IV training courses to improve their diagnostic accuracy. All DSM-IV diagnoses have equivalent ICD-9-CM codes.
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The Public Health Agency of Canada's case definition includes ICD-9 diagnoses coded 290 through 319. We also included nonspecific mental disorders outside the formal disorders covered by chapter 5 of ICD-9, such as injury of undetermined intention or psychosocial factors that influence health status, to ensure comparability with previous work 4 done in Australia. Because non-chapter 5 diagnoses among patients in primary care would not always be psychiatric, we did not include them.
Where possible, we made use of codes for the ICD-9 diagnosis at hospital discharge. We used a ranking hierarchy of inpatient versus outpatient, and specialist versus primary care, which reflected both increasing percentages of patients with severe mental illness and data reliability. This approach also allowed comparison with the Australian data. 4 We grouped disorders into dementia and other organic conditions (290-294), psychoses (schizophrenia or nonaffective psychoses: 295, 297, 299), alcohol or drug disorders (303-305), mood disorders (affective psychoses or depression: 296, 298, 300.4, 311), neuroses (300 except 300.4), personality disorders (301), adjustment reactions (308, 309), and other mental disorders (all remaining chapter 5 and all non-chapter 5 ICD-9 diagnoses of nonspecific mental disorders).
Rates of death were measured for ischemic heart disease (ICD-9 diagnosis codes 410-414), stroke (431-438) and other circulatory diseases (390-459). We calculated age-and-sexadjusted rates of death by direct standardization, using the average population distributions in Nova Scotia from 1995 through 2001 as the standard weights. Follow-up was judged to begin at the first contact with a clinician and end at death or on December 31, 2001, whichever was earlier. Mortality rate ratios were calculated relative to the rate in the remaining Nova Scotian population.
We calculated standardized rates of first hospital admissions for circulatory disease in a similar way, and used these to calculate admission rate ratios relative to rates in the remaining NS population. We also compared the prevalence of specialized or revascularization procedures among patients receiving psychiatric treatment with those for the remaining general NS population using direct standardization, as previously described. We calculated first-time standardized rates and rate ratios from data from the Discharge Abstract Database for cardiac catheterization, percutaneous transluminal coronary angioplasty (PTCA), coronary artery bypass graft (CABG) or arterial implant, cerebrovascular arteriography, and carotid endarterectomy.
We used proportional hazards or logistic regression, as appropriate, to compare the risk of each outcome (death, first hospital admission or specialized procedure) from time of first contact for psychiatric disorder until the end of followup. We included principal psychiatric diagnosis, age (in 10-year increments), sex, socioeconomic status, treatment setting and residence (metropolitan Halifax or elsewhere in the province). We derived income levels using the average household income from the 1996 Census for subjects' postal code at the time of initial contact, and divided them by quartile.
We assessed medical illness leading to hospital admission (as recorded in the Discharge Abstract Database) over the year before study entry by means of the modified Charlson-Deyo index. This contains 19 categories of comorbidity, primarily defined via ICD-9 codes. Each category has an associated weight, based on the adjusted risk of 1-year mortality. The overall score reflects the cumulative increased likelihood of 1-year mortality: the higher the score, the greater the risk.
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Results
Of the 17 665 deaths from circulatory disease that occurred between 1995 and 2001, 2839 were of people who had had contact with health services for psychiatric problems. The age-standardized mortality-rate ratio for psychiatric patients was 1.31 (95% confidence interval [CI] 1.25-1.36).
Moreover, mortality rate ratios were also significantly higher for the 43 209 patients who had been treated in specialist services (1.80, 95% CI 1.63-1.99) compared with the 172 680 seen only in primary care (1.25, 95% CI 1.20-1.30). The difference in mortality rate ratios between the inpatients and those who had only been outpatients within the specialist group was statistically nonsignificant; likewise, the difference between men and women ( Table 1) . Rate ratios were highest among patients with dementia (mortality rate ratio 3.07, 95% CI 2.19-4.29), nonaffective psychoses (3.66, 95% CI 3.20-4.19) and mood disorders (1.81, 95% CI 3.20-4.19). Ischemic heart disease accounted for most of the deaths (n = 9301).
For first hospital admissions, the age-standardized rate ratio was 1.34 (95% CI 1.32-1.37). Rate ratios were significantly higher for patients who had been treated in specialist services (1.74, 95% CI 1.68-1.81) compared with those who had been seen only in primary care (1.29, 95% CI 1.26-1.31). Within the specialist group, rate ratios were significantly higher in those of inpatients (2.46, 95% CI 2.24-2.70). These patterns reflected those for death, with the highest rate ratios found for patients with nonaffective psychoses (2.59, 95% CI 2.39-2.80) and dementia (2.25, 95% CI 1.83-2.78). Rate ratios that reflected patients' increased risk of death were similar between the sexes (Table 1) .
There were 13 626 specialized or revascularization procedures (7236 for cardiac catheterization, 2250 for PTCA, 3070 for CABG, 661 for cerebrovascular arteriography and 409 for carotid endarterectomy) performed in 11 218 patients. Of these, 1685 had been psychiatric patients.
In spite of their greater risk of death, psychiatric patients were no more likely to undergo any of the 5 procedures than were the general population (Table 1) . Differences in procedure rates between diagnosis groups were nonsignificant except for those in dementia, where rates were between a tenth and half of those of the general population.
We used Cox or logistic regression to adjust for confounders such as age and sex ( Table 2 , Table 3 ). The risk of death from circulatory disease was 50% higher in men than in women. As expected, increased numbers of deaths were also significantly associated with lower socioeconomic status, the presence of clinically important comorbid conditions and having had a psychiatric illness (Table 2 ). Rate ratios were still highest for patients with nonaffective psychoses (2.11, 95% CI 1.93-2.30) and dementia (1.53, 95% CI 1.41-1.65), along with mood disorders (2.04, 95% CI 1.76-2.35). Ratios were also significantly higher for alcohol-or-drug disorders (1.51, 95% CI 1.23-1.85). Patients seen by a psychiatric specialist had more than double the risk of death (mortality rate ratio 2.42, 95% CI 1.9-2.9) compared with those only seen in primary care. Rates of first hospital admission showed a similar pattern ( Table 2) . We found several differences in patterns for specialized procedures. As before, male patients, and patients with psychiatric or comorbid medical conditions, had increased rate ratios that reflected their increased incidences of death (Table  3) . Access for psychiatric patients was no better: their chance of receiving a cardiac catheterization was significantly lower than among the general population (Table 4) .
Patients admitted for a psychiatric disorder were particularly disadvantaged in their chance of receiving a cardiac catheterization, PTCA or CABG -less than one-third of that of the general population (Table 4) . Outpatients of the provin cial mental health program were two-thirds as likely to undergo the same 3 procedures (Table 4) . In a sensitivity analysis of the effect of excluding data from patients with dementia we found similar results, except for CABG, where findings lost statistical significance. At best, therefore, rates among psychiatric patients were similar to those of the general population, in spite of the greater disease risk.
We had sufficient cases to analyze differences between individual diagnostic groups for only the 3 most frequent procedures. As expected, rates among patients with dementia were generally less than 20% of those in the general population; however, they were significantly lower as well among those with nonaffective psychoses for therapeutic cardiac catheterization (0.46, 95% CI 0.29-0.73), PTCA (0.46, 95% CI 0.29-0.73) and CABG (0.24, 95% CI 0.10-0.58).
In contrast to their increased risk, subjects in the lowestincome quarter were also significantly less likely to receive 3 of the 5 procedures: cardiac catheterization, PTCA and CABG (Table 4) . Although their rate of death was no lower than those from metropolitan Halifax, patients from elsewhere in the province were significantly less likely to undergo catheterization, PTCA or cerebrovascular arteriography (Table 4) .
Interpretation
As family physicians provide most psychiatric treatment, our findings give a comprehensive picture of the relationship between psychiatric disorder and circulatory disease. They also allow a comparison between health systems with and without universal health coverage, such as those in Canada and Australia, respectively. Results were very similar. 4 Although rates of first hospital admission reflected the increased risk of death among psychiatric patients, the pattern was different for interventions more likely to be elective in nature. Here, the possibility of specialized procedures for circulatory disorders Table 3 : Risk factors for selected specialist procedures, adjusted for principal psychiatric diagnosis, age (in 10-year increments), sex, socioeconomic status, treatment setting, residence (metropolitan Halifax or elsewhere in Nova Scotia) and medical comorbidity was found to be reduced in both countries. Other factors associated with increased rates of death but reduced access to specialized procedures were low income and rural residence. Lifestyle, such as alcohol or tobacco use, and side effects of a psychotropic medication may contribute to increased numbers of deaths among psychiatric patients.
3,15-26 Our current study and other work from Australia suggest another factor: the disparity in rates of specialized or revascularization procedures between those with psychiatric disorders and the general population, especially for those admitted to hospital for a psychiatric disorder. Outpatients in the provincial mental health program were also significantly less likely to receive several of the procedures, although the effect was less marked than among those who had been inpatients. Lower rates of private health coverage among psychiatric patients may affect access to specialized or revascularization procedures in Australia. Only 13% of Australians with psychotic disorders have private health insurance, compared with 32% of the general population. 4 We now know that the same pattern of access occurs in Canada's universal health system, even after adjustments for income.
This inequity is consistent with findings from Ontario, where studies 1, 2, 27 have shown that other marginalized populations, such as those with a low annual income, are less likely to receive specialized procedures. Ability to pay is clearly not the sole determinant. Is this discrepancy also caused by problems in registering with a family physician, missed appointments, or difficulties in communication or in scheduling appointments?
This study had several limitations. Administrative data are subject to recording bias, especially for diagnosis; to minimize this, we emphasized overall psychiatric illness rather than subcategories. Subdividing psychiatric illness by treatment setting (such as inpatient, ambulatory or primary care) is also less subject to recording bias. We did not have data on patients' marital status, duration of contact with services or educational level. Neither were we able to control for alcohol or tobacco use. This would not, however, explain our finding of increased risk of death and first hospital admission in the presence of a reduced likelihood of specialized procedures.
Administrative data lack indicators of circulatory disease severity, such as level of consciousness and disability. Although we could not consider legal status, other studies have shown no significant differences in rates of death from any cause between involuntary and voluntary patients.
4,15 Moreover, we were able to adjust for other predictors, including age, sex, socioeconomic status and comorbid illness. Nevertheless, our additive model did not adjust for all possible confounders or interactions. Our results on the effect of income or rural residency apply to people in contact with psychiatric services, and may not generalize to other populations. Small numbers impeded multivariable analyses of less common diagnoses or procedures.
In conclusion, psychiatric status affects access to some procedures for circulatory disease and risk of death, even in a universal health care system that is free at the point of delivery. A greater understanding of the reasons for this would help to reduce these disparities. 
